Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.003 Å; R factor = 0.040; wR factor = 0.111; data-to-parameter ratio = 9.8. ]. The crystal structure exhibits two intermolecular hydrogen bonds (O-HÁ Á ÁO and N-HÁ Á ÁO) that link the molecules into two-dimensional sheets parallel to the ab plane. 
The title compound [systematic name: fluoren-9-yl N-(1-carboxy-3-methylbutyl)carbamate], C 21 H 23 NO 4 , exhibits torsion angles that vary from the typical values found in other Fmoc-protected amino acids, viz. the orientations of the fluorene and carboxyl groups [C-O-C-C = 93.8 (2) and N-C-C O = À23. 6 (2) ]. The crystal structure exhibits two intermolecular hydrogen bonds (O-HÁ Á ÁO and N-HÁ Á ÁO) that link the molecules into two-dimensional sheets parallel to the ab plane.
Related literature
For related literature on the structures of N--Fmoc-protected amino acids, see: Valle et al. (1984) ; Yamada et al. (2008) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). study, we have carried out the crystal structure analysis of N-α-Fmoc-L-leucine, (I).
The bond distances and bond angles of (I, Fig. 1 ) are consistent with the typical values of Fmoc-protected amino acids found in the other crystal structures. Some torsion angles, however, are found to be quite different. The torsion angle of O2-C6-C1-N1, for example, is -23.6 (2)°, which is in disagreement with the previous observations in the Fmoc-protected amino acids in which the corresponding angles are 150.6° and 175.8° for (II) (Valle et al., 1984) and (III) (Yamada et al., 2008) , respectively. Another example is that the torsion angle of C6-C1-N1-C7 in (I) is found to be -134.51 (15)°, which is in reasonable agreement with that of (II), -151.6°, but is inconsistent with that found in (II), -65.6°. Each angle between the fluorene ring and the NC(δb O)O plane is found to be different among the three Fmoc-protected amino acids.
The torsion angles C7-O4-C8-C9 and O4-C8-C9-C10 for the title compound, for instance, are 93.78 (16)° and 60.54 (17)°, respectively. On the other hand, the corresponding angles are -179.7° and -172.1°, and 121.9° and -68.2° for (II) and (III), respectively. Crystals of (I) contain two intermolecular hydrogen bonds (Table 1) , which are formed between the carboxyl (O2-H2H) and amide oxygens (O3), and between the amide (N1-H1N) and the carbonyl (O1). The molecules are linked by O2-H2H···O3 hydrogen bonds to form a chain structure along the b axis. The linkage is supported by an additional C-H···O interaction (C8-H8A···O1). The chains are joined together by the N1-H1N···O1 hydrogen bonds to form a sheet structure parallel to the ab plane. The Fmoc and i-butyl moieties are packed between the sheets (Fig. 2) .
A powdered sample (I) was obtained from Wako Pure Chemical Industries, Ltd. (Osaka, Japan) and was used for crystallization without further purifications. Colourless needle like crystals of (I) were slowly grown from a saturated dichloromethane solution.
Refinement
All H atoms were found in difference maps an refined with isotropic thermal parameters.
supplementary materials sup-2 Figures   Fig. 1 . A view of the molecular structure of (I), showing the atom labeling scheme. Displacement ellipsoids are drawn at the 50% probability level. Primary atom site location: structure-invariant direct methods Extinction correction: none
Special details
Experimental. All Friedel pairs were merged, and all f''s of containing atoms were set to zero. 
